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Electrocardiographic-gated nuclear magnetic resonance 
imaging was used to evaluate 10 patients, aged 2.5 to 18 
years, with coarctation of the aorta. Six patients had 
balloon dilation angioplasty, one had surgical repair and 
three are awaiting treatment. Imaging studies were per•
formed before and after therapy in three patients. In all 
pretreatment studies, the sagittal and 60° left anterior 
oblique imaging planes adequately revealed the anatomy 
of the coarctation. Post-treatment imaging studies dem-
Coarctation of the aorta has a classical clinical presentation 
of upper limb hypertension with absent or diminished fem•
oral pulses. Visualization of the site of the coarctation has 
most frequently been accomplished by cardiac catheteriza•
tion and angiography, although recently digital subtraction 
angiography (1) and two-dimensional ultrasonography (2) 
have been used for this purpose. Treatment of coarctation 
of the aorta traditionally involved surgery, but recently bal•
loon dilation angioplasty of the coarctation has been em•
ployed in selected patients (3,4). Electrocardiographic-gated 
nuclear magnetic resonance imaging is a newer, noninvasive 
technique that has been used to visualize many congenital 
cardiac malformations (5,6). In this study, we describe its 
use in the initial evaluation of patients with coarctation of 
the aorta and in the follow-up of patients after surgery or 
balloon dilation angioplasty. 
Methods 
Imaging procedure. Nuclear magnetic resonance im•
aging was performed by a commercially available super-
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onstrated effective relief of the coarctation in all cases. 
In three of the six patients who had balloon angioplasty, 
there was a variable degree of dilation of the aorta at 
the site of the previous coarctation. Nuclear magnetic 
resonance imaging is an effective noninvasive imaging 
method for visualizing coarctation of the aorta and for 
follow-up after treatment. 
(J Am Coil CardioI1986;7:1095-8) 
conducting unit (Technicare, Inc.) operating at 0.6 tesla field 
strength. Imaging was performed in the sagittal, 60° left 
anterior oblique and coronal views by alteration of gradient 
angle to select image planes (7). Spin-echo pulse sequences 
were obtained with an echo delay time of 30 ms. The rep•
etition time in milliseconds was set according to the patient's 
heart rate by the formula (60,OOO/heart rate) - 50 = rep•
etition time. In this study, the patients' heart rate ranged 
from 61 to 109 beats/min (mean 86) and repetition time 
from 500 to 910 ms (mean 651). No patient had interven•
tricular conduction abnormalities. Images were acquired at 
near end-diastole, 50 ms after the R wave of the electro•
cardiogram, by gating to the R wave with a Hewlett-Packard 
telemeter. The transmitter was placed adjacent to the patient, 
just outside the radio frequ~ncy coil, and the receiver was 
located in the control room. All sequences were initiated 
on the R wave. 
A multislice technique was used with a slice thickness 
varying from 0.75 to 1.0 cm. Depending on the repetition 
time, 5 to 13 contiguous sections were obtained per imaging 
plane using two averages to create each image. The images 
were reconstructed by two-dimensional Fourier transfor•
mation technique with a matrix of 128 vertical x 256 hor•
izontal pixels with 256 gray levels. The brightest areas rep•
resent tissue with greatest magnetic resonance signal intensity. 
All studies were completed in less than 1 hour. Two patients 
under 5 years of age required sedation with meperidine (2.0 
mg/kg body weight), promethazine (0.5 mg/kg) and chlor-
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promazine (0.5 mg/kg) given intramuscularly 1 hour before 
the procedure. 
Results 
Clinical findings. There were 10 patients, aged 2.5 to 
18 years (mean 11.9). Seven patients had the diagnosis of 
coarctation of the aorta confirmed by cardiac catheterization 
and angiography, with a peak systolic gradient across the 
coarctation ranging from 25 to 80 mm Hg. Three patients 
have not undergone cardiac catheterization, but have clinical 
evidence of coarctation with a cuff blood pressure gradient 
of 60 to 70 mm Hg between the right arm and leg. In one 
patient the coarctation was surgically repaired and in six 
patients balloon dilation angioplasty was performed. 
Thirteen nuclear magnetic resonance imaging studies were 
obtained in the 10 patients (3 children had studies both 
before and after therapy). Analysis of the 13 studies revealed 
that the site of coarctation was best visualized in the sagittal 
view in 9 and in the 60° left anterior oblique view in 4. The 
coarctation was not adequately demonstrated in the coronal 
view in any of the studies. Comparison of the nuclear mag•
netic resonance imaging study and the preoperative aorto•
gram revealed good agreement between the two imaging 
techniques in localizing the site of coarctation (Fig. 1). 
In the seven post-therapy studies (one after surgery and 
six after balloon dilation angioplasty), nuclear magnetic 
resonance imaging demonstrated significant improvement 
in the region of the previous coarctation (Fig. 2). In three 
of the six patients treated with balloon dilation angioplasty, 
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there was a varying degree of dilation at the previous coarc•
tation site (Fig. 3). 
Discussion 
Previous studies (8-10) concerning the utility of nuclear 
magnetic resonance imaging for visualizing abnormalities 
of the aorta have dealt with aortic coarctation (8,9), aneu•
rysm and dissection (10) in older patients. This report in•
dicates that nuclear magnetic resonance imaging is an ef•
fective noninvasive method of visualizing aortic coarctation 
in children. The sagittal and 60° left anterior oblique imaging 
planes were most beneficial in delineating the anatomy of 
the coarctation and the relation to the arch vessels. Because 
the orientation of the aortic arch is oblique to the standard 
coronal plane, the coarcted segment of the aorta was not 
adequately visualized in this plane. 
Advantages. Nuclear magnetic resonance imaging of•
fers several advantages over conventional angiography and 
two-dimensional echocardiography in the evaluation of 
coarctation of the aorta. The technique is noninvasive, does 
not require the use of an intravenous contrast agent or ion•
izing radiation, gives multiplanar imaging and provides ex•
cellent resolution of vascular structures with absent signal 
from moving blood. Echocardiography is often used in the 
initial evaluation of patients with suspected coarctation of 
the aorta. However, visualization of the site of coarctation 
by this method can be suboptimal because of the presence 
of a narrow viewing window between the ribs, interference 
from overlying lung and bone and poor patient cooperation, 
Figure 1. Left, Sagittal nuclear magnetic 
resonance imaging view revealing a dis•
crete coarctation of the aorta (arrow) lo•
cated distal to the left subclavian artery. 
Right, Aortogram from the same patient 
demonstrating the coarctation (arrow) with 
a pressure gradient of 80 mm Hg. 
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Figure 2. Left, Pretreatment sagittal 
view of nuclear magnetic resonance 
imaging study revealing a shelf at the 
site of coarctation of the aorta (white 
arrow) and a prominent collateral ves-
sel (black arrow). The coarctation 
pressure gradient was 68 mm Hg. I 
Right, Same view from a study per•
formed I month after balloon dilation 
angioplasty. The shelf in the aorta at 
the area of the previous coarctation 
(arrow) is no longer present. The gra•
dient was reduced to 20 mm Hg. 
especially in the use of the suprasternal notch approach. 
Nuclear magnetic resonance imaging is unaffected by these 
factors and produces more extensive images of the aorta 
with a wider field of view. However, it has certain limi•
tations, including its duration and expense, the need for 
sedation in younger children and its inability to be applied 
in patients with a pacemaker or intracranial metallic aneu•
rysm clips (11). The use of nonferromagnetic tantalum vas•
cular clips in our postsurgical patient permitted the safe 
Figure 3. Left, Aortogram obtained 
16.5 months after balloon dilation 
angioplasty for aortic coarctation. No 
pressure gradient was obtained across 
the proximal descending aorta, which 
is dilated (arrows). Right, Left an•
terior oblique view from a nuclear 
magnetic resonance imaging study in 
the same patient. The dilated region 
of the aorta (arrows) is noted just 
distal to the left subclavian artery. ~ 
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acquisition of a nuclear magnetic resonance study without 
significant image distortion by the clips. 
Serial follow-up studies. Balloon dilation angioplasty 
is a relatively new, nonsurgical approach to treatment of 
aortic coarctation (3,4). Analysis of the nuclear magnetic 
resonance imaging studies in our six patients treated by 
angioplasty revealed varying degrees of dilation of the pre•
viously coarcted site in three children. Because the natural 
history of these findings is unknown, serial noninvasive 
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imaging of the aorta by nuclear magnetic resonance imaging 
would be an important method of following up such patients. 
It may well be the procedure of choice for noninvasive 
visualization of aortic coarctation in patients in whom echo•
cardiography is technically suboptimal. 
In summary, our data indicate that nuclear magnetic res•
onance imaging provides excellent visualization of the anat•
omy of coarctation of the aorta and is a good method for 
noninvasive follow-up after surgery or balloon dilation an•
gioplasty. 
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